Supplementary Figure 1:
Helical lattice determination for TMV (A) and VipA/VipB (B). The Fourier-space lattice (red arrows, left) is converted into a real-space lattice (red lines, right) by a 90° rotation and a mirror operation. The reciprocal repeat distance (green arrow, left) is the distance in real-space where the lattice folds back on itself on the z-axis (green arrow, right). The helical rise is then calculated by dividing the repeat distance by the number of lattice points in a full repeat (49 for TMV, 2 for VipA/VipB). The helical twist is calculated by dividing 360° by the number of lattice points in a single turn.
Supplementary Figure 2:
Convergence of helical parameters within 3D auto-refinement runs. Plots of the refined helical twist (A) and rise (B) for each iteration of three different 3D autorefinement runs: starting from initial twist and rise settings of: 17° and 37Å (black); 29° and 62Å (red); and 17° and 67Å (green). The first two refinements converged onto the correct values, whereas the latter did not.
Supplementary Figure 3:
Refinements with varying inter-box distances. A. FSC curves for TMV refinements with inter-box distances corresponding to 5 (black), 15 (red) and 30 (blue) and 75 (green) new asymmetrical units per segment, corresponding to 2.1 %, 6.3%, 12.5% and 31.3% of the box size, respectively. The rise of TMV is 1.41 Å and the box size is 338 Å. The mask diameter in these refinements was fixed at 90% of the box size. B. FSC curves for MAVS/CARD refinements with inter-box distances corresponding to 2 (black), 8 (red), 14 (blue), and 20 (green) new asymmetrical units per segment, corresponding to 3.2%, 12.9%, 22.5% and 32.2% of the box size, respectively. The rise of MAVS/CARD is 5.07Å and the box size is 315 Å. The mask diameter in these refinements was fixed at 90% of the box size. C. FSC curves for TMV refinements with mask diameters corresponding to 90% (black), 85% (red) and 80% (green) of the box size. The inter-box distance in these refinements was fixed to yield 30 new asymmetrical units per segment. D. FSC curves for MACS/CARD refinements with mask diameters corresponding to 90% (black), 80% (red), 70% (green) and 60% (blue) of the box size. The inter-box distance in these refinements was fixed to yield 8 new asymmetrical units per segment.
Supplementary Figure 4:
Prevention of overfitting. The FSC curve for TMV refinements with: filament-based half-sets with a top-hat prior on the translation along the helical axis (black); filament-based half-sets without a translational prior (blue); segment-based half-sets with a translational prior (red); and segment-based half-sets without a translational prior (green).
Supplementary Figure 5:
Comparison of different priors. FSC curves of post-processed maps for MamK (A) and VipA/VipB (B), using either Gaussian priors (black) or top-hat priors (red) in the refinement. 
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